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Surgical management of symptomatic
aortic valve disease has been successful in improving both survival and function. Data reported from the literature suggest an operative
mortality of from 5% to 8%, with a lower risk for
elective replacement, and a 65% to 75% 1 - 3
five-year survival rate as opposed to 50% to
60% 4 in non-surgical patients with symptomatic
aortic valve disease.

Aortic Stenosis
Valve replacement for aortic stenosis is
usually indicated when angina pectoris, exertional syncope or congestive heart failure occur. Previous statistics suggest that with angina,
which is the most common symptom, 50% of
patients are dead within five years and with congestive heart failure, 50% are dead within two
years,5 usually as a result of sudden death. In
the adult, coronary disease is present in approximately half the cases of aortic stenosis. The
etiology of angina may thus be multifactoral
which makes this the most difficult of the major
symptoms to assess. Obviously the severity of
coronary disease influences subsequent survival; coronary bypass surgery at the time of
valve replacement does not substantially alter
perioperative mortality. At the present time a
congenitally malformed bicuspid valve is the
most common cause of aortic stenosis in the
adult. f-meumatic aortic stenosis is now less
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common and occasionally calcific tricuspid stenosis ('·aortic stenosis of the elderly'') is seen .
Accurate clinical assessment of the severity of aortic stenosis may be difficult, especially
in the elderly and in the patient with congestive
heart failure. As cardiac output falls, the flow
over the aortic valve diminishes and therefore
the intensity of the murmur decreases. The
usual physical findings with severe aortic stenosis include a narrow pulse pressure primarily
because of decreased systolic blood pressure;
a diminished carotid pulse volume with a slow
rise to peak upstroke; a thrill often palpable in
the second right interspace; and a murmur,
most intense in the aortic area, typically of a
crescendo-decrescendo type which peaks late
in systole. An 84 gallop rhythm secondary to
decreased ventricular compliance is audible . In
the adult, the presence of an ejection click usually occurs only with pliable valves; the second
sound may be diminished and becomes single
as left ventricular ejection time increases. The
electrocardiogram usually shows left ventricular
hypertrophy. In the absence of congestive heart
failure or concomitant multivalve disease, the
chest X-ray reveals a normal heart size. The ascending aorta may be dilated secondary to
post-stenotic dilatation, but the aortic knob is
usually small as opposed to patients with generalized tortuosity of the aorta. Ordinarily the adult
has valvular calcification which is seen better by
fluoroscopy. The greater the calcification, the
more likely the stenosis will be severe; thus fluoroscopy may provide useful information in selecting patients for catheterization . Single dimensional echocardiography reveals dense
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echoes in the aortic root but does not yield information on the severity of the valvular stenosis. The newer two-dimensional studies frequently allow one to determine a cross-sectional
area , and show promise in the future of effectively selecting patients for catheterization by a
non-invasive method when the clinical findings
do not suggest severe stenosis.
Catheterization is the single best method
to assess severity. With normal cardiac output,
a large systolic gradient of greater than 50 to
70 mm Hg is usually seen with symptomatic
stenosis . As cardiac output falls for a given
fixed-valve area , the gradient falls ; thus the
valve area calculation is of major importance
when the output is diminished. The usual aortic
valve area is approximately 3 cm 2 ; the calculated valve area determined by hydraulic formula, using the observed gradient and measured cardiac output, should be less than 1 cm 2
with symptomatic aortic stenosis and is less
than 0 . 7 cm 2 with severe aortic stenosis .
The decision regarding replacement in the
asymptomatic patient is not clear. Studies in
children ages 2 to 21 6 with gradients greater
than 80 mm Hg reveal that over a period of time
the group operated upon was functionally better
than the medical group ; however, survival data
were similar. These findings may not be similar
in the adult; however, if the gradient is severe or
if progressive electrocardiogram or chest x-ray
changes occur then one might consider surgery.

Aortic Regurgitation
Chronic aortic regurgitation has a more
varied etiology and, to a large extent, progression of disease is dependent on the cause . In
general the murmur is detected years before
symptoms occur, and because progression,
even with a large regurgitant volume, is often
slow, the decision regarding valvular replacement is often more difficult than with aortic stenosis. Years may pass before development of
fatigabil ity and then several years more until
frank congestive heart failure occurs , resulting
in an average survival of approximately two
years after the onset of heart failure.
Acute severe aortic regurgitation secondary to endocarditis , aortic dissection or trauma
usually leads to immediate surgery; thus the decision as to valve replacement is not as difficult
as with chronic aortic regurgitation .
In brief , several features on clinical exami-
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nation that suggest substantial regurgitation are
widened pulse pressure with a low diastolic
valve, bisferins carotid pulsation, rapidly collapsing peripheral pulses, and a displaced
apical impulse. The absence of a diastolic pressure of less than 70 mm or a widened pulse
pressure with the pulse pressure greater than
50% of the peak systolic in patients without
congestive heart failure usually excludes severe
aortic regurgitation . The rapidly collapsing pulses seen with chronic aortic regurgitation are
also seen in high-output states and are not specific. The typical murmur is a decrescendo diastolic type which lengthens as the regurgitant
fraction increases, that is, the longer the murmur, the more severe the regurgitation. The
other auscultatory sign of significant aortic regurgitation is the presence of an Austin Flint
murmur, that is, a middiastolic apical rumble
which may be produced by turbulence because
of closure of the mitral valve in diastole by the
aortic regurgitant jet, with antegrade flow
through the mitral valve , as 75% of the stroke
volume may return to the left ventricle . A systolic flow murmur is often heard but is not helpful in assessing severity. An S3 gallop rhythm is
common .
The electrocardiogram in severe aortic regurgitation should show left ventricular hypertrophy . The chest x-ray reveals a dilated left
ventricle.
The echocardiogram usually shows a dilated left ventricle with shuddering of the anterior mitral leaflet because of the regorgitant jet
but is generally not helpful in assessing severity.
If the mitral valve closes prematurely because of
very high left ventricular end diastolic pressure
then this is a sign of severe aortic regurgitation;
however, clinically there is little difficulty in establishing severity at that point. One study suggests that if the end systolic dimension is
greater than 5.5 cm 1 then the incidence of subsequent complications is high and surgery may
be indicated . These data have not yet been fully
substantiated, and concomitant coronary disease or a myopathic process limits the value of
this one finding .
Cardiac catheterization will yield information regarding hemodynamics and the degree
of regurgitation .
The symptomatic patient is usually helped
by valve replacement, but the decision to operate in an asymptomatic , or minimally symptomatic , patient with clinically severe regurgitation

is a difficult one. Ideally one would want a battery of noninvasive predictors such as an electrocardiogram, a chest x-ray, and an echocardiogram to predict the subsequent course
and therefore to select the ideal time for surgery. Hirshfeld 8 could establish no relationship
between postoperative improvement or survival
and preoperative heart size by x-ray, ECG, or
New York Heart Association functional class.
Spagnuolo9 found that in young persons with
rheumatic aortic regurgitation 65% developed
angina, heart failure , or died within three years if
they had the combination of 1) diastolic pressure of less than 40 , 2) cardiomegaly, and 3)
left ventricular hypertrophy on electrocardiogram. With this triad of findings aortic valve
replacement has been suggested.
Another consideration as to valve replacement for aortic regurgitation is that of preservation of myocardial function as in severe proIon g ed aortic regurgitation ; irreversible
myocardial changes may occur which cannot
be corrected by surgery. The regurgitant volume will be eliminated by surgery and thus the
patient may have symptomatic improvement,
but myocardial function will remain poor; in addition the long-term survival rate with depressed
left ventricular function is worse. 8 In the future
one would hope to replace valves at the point
just prior to irreversible myocardial changes, but
at present no tests are available to assess early
irreversible c hanges accurately. Currently, exercise nuclear gated scans are being evaluated
for exercise-induced wall motion abnormalities
which may indicate early irreversible changes 10 ;
the future of aortic regurgitation evaluation lies
in assessing left ventricular function for timely
valve replacement.
In summary, valve replacement is indicated for both symptomatic aortic stenosis
and insufficiency. The prognostically important
symptoms associated with aortic stenosis are
angina, syncope or presyncope , or presyncope
and congestive heart failure. The asymptomatic
patient with aortic stenosis may be considered
for valve replacement, but the long-term advantages of surgery in this group are not clear for
adults. The symptomatic patient with severe
aortic reg urgitation is also a surgical candidate.
The asymptomatic patient with clinically severe
aortic insufficiency who has, or subsequently
develops, left ventricular hypertrophy on elec-

trocardiogram , with cardiomegaly and low diastolic blood pressure, may also be considered for
valve replacement; however, the indications are
not as clear-cut as with the symptomatic patient. In the future more emphasis may be
placed on left ventricular function to determine
early irreversible changes so that ventricular
function may be preserved postoperatively . Arguments favoring earlier valve replacement are
decreasing perioperative mortality, modification
in prosthesis design to reduce long term complications, and higher perioperative mortality in the
severely ill patients. The major argument
against earlier valve replacement is that there is
not yet an ideal valve; thus the potential for such
complications as endocarditis, thromboembolism, and valve malfunction still exists.
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